The present study presents the effect of two organo-mineral fertilizers: root fertilizer C011 and foliar fertilizer 411 bio-ionic liquids, on some vegetative and productive features of five new peach [Prunus persica (L.) Batsch] varieties introduced in
Introduction
In modern orchards, the plant is the production unit that must meet several important requirements: to produce fruit immediately after planting; the planting to be amenable to high densities and to exploit such low volumes of soil; to capture and capitalize a larger amount of solar energy, to produce regularly and sustained high quality fruit (Stănică, 2011) .
Pruning techniques adopted in the formation stage of the tree canopy for more efficient light use is the key to accelerating the beginning of the fruit production (Caruso et al., 2001) .
Through modern techniques that reduce the number of cuts in the first years, by encouraging summer pruning at the expense of classic pruning made during the dormancy, a more balanced distribution of the growth and stimulation of vigorous fruit branches formation are obtained (DeJong et al., 2009) .
Canopy forms studied, Tatura trellis, V planting system, Sibari Y and Vertical Axe, are commonly used in super intensive planting systems. The high density of trees per hectare, canopy opening allow easy maintenance works.
As with all other plants, peach trees requires at least 16 essential elements for optimum growth and productivity. A deficiency of any one of these nutrients can lead to problems with productions, fruit quality, vegetative growth or tree healty ( Johnson cited by Desmond et al., 2010) . A standard method for diagnosing the nutrient content for peach, is using mid-summer sample of mature, mid-shoot leaves. Batjer and Westwood (1958) found relatively constant values of most nutrients during the period from 100 to 125 days after bloom. They recommended this stable period for leaf sampling, when consistent values could be obtained from year to year ( Johnson cited by Desmond et al., 2010) . The method does have drawbacks and considerable efforts have been made in recent years to develop alternative approaches. A periode of 100 to 125 days after bloom is generaly too late in the season to apply any corrective measures for yield and fruit quality in that year. An early-season or even dormant sampling would be preferable (Sanz et al., 1992) .
In the present study, it has been analyzed tree structure and the changes that occur after fertilization. The study combined a morphological evaluation with the NPK total forms determinations in the peach leaves.
The fertilizers used in study, C-011 (0 g/l N; 1.20 g/l, P 2 O 5 ; 1.20 g/l K 2 O) 2-2.5% and 411 (1.80 g/l N; 0.35 g/l P 2 O 5 ; 0.40 g/l K 2 O + Vitamin C) 1-1.5% have the concentrations of nutritive elements specific for vegetative fertilization. The two fertilizers were used 8-10 weeks after flowering.
The research aims to study the effect of different planting systems and organo-mineral fertilizers on the behaviour of some new peach tree varieties under the conditions of the Romanian plain. 4-6 leaves have been collected. Leaf lamina has been used to determine the content of the macroelements.
The determination of leaves content in total forms was performed by wet mineralization-Hach Digesdahl method (Hach et al., 1987) . Macroelements dosage was performed by Kjeldahl method for nitrogen determination, by spectrophotometric method for phosphorus and flam photometry for potassium (Hach, 1992 a, b) .
The same trees of each variety were measured in 2010 and 2011.
Results and discussion
Total lenght and number of one year fruit shoots Annual shoot growth is a criterion that provides information on tree vigor. The trees productivity is the result of shoots growth and later of flower bud differentiation on those shoots (Bassi, 2003; Stănică, 2011) The results obtained by biometric analyzes of five peach varieties annual growth under Tatura trellis training system were presented in Tab. 1 and the results are compared for two years.
It can be notice that in the first year of observations, the number of fruit shoots was lower than in the second year in all varieties examined, while their total length values decreased significantly in the second year.
The calculated correlation coefficients indicate a significant correlation between the Nt content of peach shoots and their lenght in 2010 and 2011 (Fig. 1) .
Number of fruit buds per unit trunk surface section
Number of fruit buds reported to the trunk section area (cm 2 ) is an indicator used to express the optimum load of fruit buds reported to the tree vigor (Iacob, 2011; Voiculescu et al., 2006) . Establishing optimum fruit load is one of technological tool with a constant impact on production and crop efficiency. The productivity index expressed as the ratio between the number of flower buds and trunk sectional area at the five peach varieties studied in four planting systems in 2010 was presented in Tab. 2.
It can be observed significant differences between different canopies, the most representative being V planting system, due to the highest tree density, while the reverse was for Verticale Axe.
The ratio between flower buds number and trunk sectional area was significantly different among cultivars. The variety 'Rubirich' recorded the highest productivity index values in all four training systems.
Materials and methods

Plant material
The present research was conducted in the experimental field of the Horticulture Faculty, University of Agronomic Sciences and Veterinary Medicine of Bucharest (lat 44°26' N), Romania. The experimental plot located on a reddish preluvosol, in the conditions of a temperate-continental climate, have been established in 2008 with four planting systems Tatura Trellis, V planting system, Sibari Y and Verticale Axe. The samples was represented by five peach varieties: 'Royal Estate' , 'Earlirich' , 'October Star' , 'Late Luka' , 'Rubirich' grafted on 'GF 677'( Prunus persica × Prunus dulcis). The applied planting distances were: Tatura trellis -5.0 × 1.0 m (Chalmers et al., 1978) , V planting system -5.0 × 1.5 m, Sibari Y -4.5 × 1.5 m (Chalmers et al., 1978; Grappadelli et al., 1986; Caruso et al., 1997 Caruso et al., , 2003 and Vertical Axe -4.0 × 1.5 m (DeJong et al., 1994) .
The trellis systems for Tatura Trellis and Sibari Y have been realised with protected pine poles, fixed in V, at 10 m one from the other and four galvanised wires for each lateral side, disposed at 1 m. For V planting system the trees have been sustained by bamboo canes fixed in V at 45 degrees angle. For the Vertical Axe system bamboo tutors have been used to support each tree. The irrigation system was made by dripping with one self compensating dripper for each peach tree.
The pruning treatments was specifically for each planting system.
Fertilization was achieved with organo-mineral fertilizers: root fertilizer C-011 (0 g/l N; 1.20 g/l, P 2 O 5 ; 1.20 g/l K 2 O) with ground application and foliar fertilizer 411 (1.80 g/l N; 0.35 g/l P 2 O 5 ; 0.40 g/l K 2 O + Vitamin C) with foliar application. The application of fertilizers was done at 8-10 weeks after flowering depending on the variety, at June 6 th , 2010 and June 8 th , 2011. The fertilizers were applied on the same day.
It should be noted that in 2010 the peach experimental plot was severely attacked by Taphrina deformans.
Data analysis
At the beginning of the vegetation period biometric measurements and observations were made concerning the trunk diameter, annual branches number and length and their typology.
Ten days after fertilization, corresponding to 70-90 days after flowering, samples consisting of shoots tips with Tab. 1. Total number and lenght of one year peach tree shoots in the Tatura trellis training system The chemical composition of peach leaves Tab. 3 presented the results obtained regarding NPK macro-elements accumulation (total forms %) in peach leaves and shoots. Comparative results are presented for two years for the varieties studied in the Tatura trellis system.
The leaves content in N t (%) at 10-12 weeks after flowering varied between 3.01 % Nt for 'Late Luka'and 3.39% Nt for 'Rubirich' variety in 2010. The values obtained were placed in the normal supply (3.0 to 3.5% Nt) compared with the limits cited in literature (Davidescu and Davidescu, 1992; Leece et al., 1971; Robinson et al., 1997 cited by Johnson, 2008 Weir and Cresswell, 1993) .
In 2011, the values varied between 2.34% Nt for 'Late Luka' and 2.75% Nt for 'Rubirich' variety, being placed in the low supply range (Davidescu and Davidescu, 1992; Leece et al., 1971; Robinson et al., 1997 cited by Johnson, 2008 Weir and Cresswell, 1993) . It is advisable to keep the leaf N concentrations slightly below 3.0% ( Johnson and Uriu, 1989) .
The variation of leaves Pt content (%), for all the studied varieties recorded in 2010, values between 0.510% Pt for 'Late Luka' cultivar and 0.696% Pt for 'Earlirich' cultivar.
In 2011, the values varied between 0.292% Pt for 'Late Luka' and 0.580% Pt for 'Rubirich' , exceeding in the phenophase of 10-12 weeks from flowering, the content for a high supply (>0.40%) indicated in literature (Leece et al., 1971; Robinson et al., 1997 cited by Johnson, 2008 . High phosphorous can exacerbate a Zn deficiency situation (Ballinger et al., 1966 cited by Johnson, 2008 . Taylor and Issell (1976) , cited by Johnson (2008) found soil applications to be more effective than foliar applications at improving the phosphorous status of peaches. Healthy trees have usually between 0.14 and 0.25% Pt (Robinson et al., 1997 cited by Johnson, 2008 .
The limits of variation of Kt content were between 1.45% for 'Royal Estate' and 1.80% for 'Earlirich' in 2010 and 1.45% for 'Late Luka' and 2.10% for 'Rubirich' in 2011. The values match a low supply (1.1-2.0% Kt) com- paring with the mentioned data from the literature (Davidescu and Davidescu, 1992; Robinson et al., 1997 cited by Johnson, 2008 . Most normal, productive peach trees have K content between 2.0 and 3.0%. Generally, the recommendation is to make single applications every 3 to 4 years (Weir and Cresswell, 1993) .
The analysis of variance of total NPK accumulation in leaves
The analysis of variance performed by Student test indicates in the case of total N, P and K accumulation in peach leaves and shoots, in modern systems on reddish preluvosol of the Romanian Plain in 2011, the following experimental data (Tab. 4).
In the case of 'Royal Estate' there are no significant differences in Nt accumulation in peach leaves given by the planting system (Tab. 4).
For 'Earlirich' variety there are two classes of value, in the first are situated Tatura trellis (2.60% Nt) and Sibari Y (2.56% Nt) with the highest accumulations in total N, followed by Vertical Axe (2.42% Nt) and V System (2.34% Nt), the last two being part of the same class of value differentiated in comparison to the first class by lower content of total N.
For 'October Star' there are significant differences in Nt accumulation given by the planting system, highest content being registered in the V planting system (2.73% Nt) and Sibari Y (2.61% Nt) with no significant differences between them, differentiated by the next ones, Tatura trellis with 2.56% Nt and Vertical Axe with 2.37% Nt. For 'Late Luka' there are significant differences, the highest values being recorded in Vertical Axe system with 2.63% Nt, followed by the other three planting systems as being part of the second class of values. For 'Rubirich' there were significant differences, V planting systems and Vertical Axe being in the same class of value with the highest accumulation in total N (2.88% Nt, and 2.84% Nt), followed by other two classes given by Tatura trellis (2.75% Nt) and Sibari Y (2.53% Nt).
Comparing the varieties by the accumulation of total N (%), in the same planting system was observed that: for Tatura trellis the highest Nt content in leaves was recorded for 'Rubirich' (2.75% Nt). For Vertical Axe, 'Rubirich' recorded also the highest values of nitrogen content (2.84% Nt). For Sibari Y the highest values were for 'October Star' and 'Earlirich' with 2.61 % Nt and 2.56% Nt. In the V planting system the largest accumulation in total N was recorded for 'Rubirich' (2.88% Nt).
Tab. 4. The influence of planting system (a factor) and variety (b factor) on the accumulation of Nt (%) in peach leaves The analysis of variance for total phosphorus accumulation in leaves of peach varieties grown in the four the planting systems show significant differences (Tab. 5). In the case of 'Royal Estate' variety the highest values are obtained on V planting system in leaves (0.505% Pt) with significant differences compared to the other planting systems.
For 'Earlirich' there were more classes of value, in the first was situated with the highest accumulations in total P, Tatura Trellis leaves (0.535% Pt) and V system leaves (0.522% Pt) followed by Sibari Y (0.353% Pt in leaves) and Vertical Axe (0.325% Pt in leaves).
For 'October Star' there were no significant differences in Pt accumulation in leaves given by the planting system, except the Sibari Y system with the value of 0.386% Pt.
For 'Late Luka' the highest values of Pt accumulations in leaves were in Vertical Axe system with of 0.498% Pt and V planting system with 0.459% Pt, followed by the other two planting systems.
For 'Rubirich' there were significant differences. The planting system recommended in the case of accumulation of nutrients, namely phosphorus was Tatura trellis system with 0.580% Pt in leaves.
The accumulation of total K in leaves, showed in the case of Royal Estate, high values represented by 1.89% Kt for the V planting system and 1.81% Kt for Tatura trellis planting system (Tab. 6).
For 'October Star' there were significant differences in Kt accumulation given by the planting system, the biggest content being registered in Sibari Y system, of 1.55% Kt. For 'Late Luka' the highest values have been recorded in the V planting system with accumulations of 1.70% Kt and in the Vertical Axe system (1.67% Kt).
Conclusions
In the climatic conditions of the Romanian Plain, on preluvosol soil, for peach crop foliar fertilization is recommended as an additional measure to complement the supply of fertilizers applied to the root. N content was framed in a normal supply, the P content in a high supply, while K was in small amounts. Number of fruit branches in the studied five peach varieties increased significantly in 2011, due to both fertilization and pruning carried out in spring and summer. In terms of productivity index expressed by the number of fruit buds per unit of trunk surface section, 'Rubirich' recorded highest values in all four planting systems, Tatura trellis, V system, Sibari Y and Vertical Axe. To obtain an optimal number of fruit shoots, keeping the tree health by phytosanitary treatments and summer pruning are necessary. The root fertilization is important but it is necessary to be supplemented by foliar fertilization in order to create a balance between N, P and K plant content during the vegetation period,
